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View INPADOC patent famil y 
Abstract of JP2001 1 24841 

PROBLEM TO BE SOLVED: To make obtainable highly accurate positional information of a GPS receiver 
over a wide area. 

SOLUTION: An FM multiplex DGPS information receiving unit 5 receives GPS corrected information based 
on FM multiplex broadcasting, while a stationary satellite receiving unit 6 receives GPS satellite corrected 
information from a GPS wide area reinforcing stationary satellite, and a DGPS information selecting unit 7 
selects either of the GPS corrected information based on the FM multiplex broadcasting or the GPS satellite 
corrected information from the GPS wide area reinforcing stationary satellite on the basis of the respective 
reception states so as to correct positional information of the GPS receiver measured in a positioning unit 3. 
In this way, accurate positional information can be outputted even if reception from FM broadcasting or a 
stationary satellite is impossible. 
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asrsaj-rsaoxaspk . g p smmm&MBfrh<r> 

ffljEfflffiSrSftf 4»ib«JMHISk, FM#fflfcii$ 
*l« G P S*tiEfll«*SfiW4 F M#1D G P S« IBS 
ft»t, ffjh*£5em»*Jj:lfFM^aDGPSflBIBI 
«il*fe«WEflHK>^"«i*»*FM#«*jJ:lfl»±* 
A^>SfltKIBic J: 0 DGP Sflf$8iHtRSI5k £ |L 

»u «[EDGPsflMB^ircjWiufciiiEflMife«r 

nmm 2 ] g p s &®MmtikmB.fr$>&mzix& 
g p s mMMiEmmiz-tt ti h wmm t f m^mm 

&flEEgA£itl&S£AtilU DGP St»fgM^SC* s KM 
tit flkO/hS v^tfDMiE««*«JfeWfc:j8S?-r«. £ k 

[it^3] GPsajw«5fi»±«fi3&»6Sifisn4 

GP S*£ttE««£5aiLfcl$*Jk F M^MSWM£ffl 
^T»^4DGPS«iEflHR*SffiU^3a*ifc«^- 

* -COKI. is X X/G P S JK«aBMf ±WfiT«iEflHR 

**srai«ij*£jwiiu DGPs*«iaH?«*«GP 
5feWfcS«?-ts £ t $r#sk -thman i fcffitt*>G p 

gp sms.e>mmimb FM&m&mzm^xmt>ix& 

DGP S«#t*4il*GPS*itf«*^£'ff3-$- 

*«uciEtt<oGPsse«. 

[ 6 3 n±®M.&tsmz& UtGPS <£J^ffi3$ 
»±IBfi*»feDGPSfl|«S:«eLTV^*IRKtt» FM 
fa-t^DGP SfiW8««*»6V I C Stf#$fttCtJJ 

GPSSfttSo 

[fl#Jf7] GPSJl£«SI5i»±a*3&»6i3i«S*L* 

g p s mKmiEffimt f m^sk^e i ^xm^tit d 
r zmm-tz, z t srwat -rsa 3<js i tet&oG p 



w.t-r&mim i *»^> 7 ^>v^*»tEa<o gp s^ft 

St. 

[IW8S9] T^x^flJfCSfiUfcGPSfll^aHfi 
mmt&*T '/7°t. »ILfcGPS<g*OPRNflF 

t , ^ ^isft^j t g p s 3tmkmnwmm 
t am LTmmmmMzn-iii-t&XT v ?b . mm 

£gftirl>*xyTk. «m&S:feJ:tf«lifcfs»80ffi£ 
J: 05WS«ffiB**as-«-&^-r -y Tk Sr*tt£ k tmWt 

imas. io] 4 fflj2LL<o«ia»6£>G p s«#*« 
*9 wofooG p sgmai^aso^ra. 

[000 1] 

PS (Global Positioning System) ftjJi^fiSfc X 
Vm%.*i&>sbh G P S«©»tRI-f-4 i*<DX'h 
[0002] 

[ft*<o#ffi] GPsgft«(±, ^iico«s.<7)m»£|pl 

B*(=SfILT. «J^^tta^^fflflWR«rk*Wttffi 
[0003] mTHl OSr^L&tf^, fi!*coGPS 

itffip{>y-fe-^«l»4-C7U—A«iaji5j;l/x 
k'^Mft^ -y-fe— >'k tTJKW-tS. 8Wfi[»3Ttt. Jtt 

-y -fe- ^3t«»4 x°m% Lfzmm.w$mmm>mm 
mt*m^xGPs&ime>®m&w.ft-$'&. 5«fm 

^*JSCjM^fflV^Tjll^ilT<^FM^MDGPS (Diff 
erential Global Positioning System) tf$85fl3$T*c5 

gft l*: d g p s wmimiiL^ 3 -efts* jrai-ri. 

ISt3#Wmc7)lliEtCfflV^|>„ 

[0004] «K4*3 TJi, *fij&»4>ilH3$<i4ii$aH» 
#g^gffL-C. WJfc^^fSSitT^feGPSSfffllS**^ 

4. mmz4ffiM£j±(vmM.QmbGPs%imtx'<7) 
imvmz&mi. &®&&*<bbLxim$mz*&2 

bLtiMomiLjrn&ZiLXX. mZ&ib&ZblzX 
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3&7c{4Bfc, GPS«^#«^4Bm«0HJI*>4 
o#JBfc&&?>T\ 5ii*S^i:tT4«l.JiUi£^i: 

tti. ^jg^kfflosTOHffltt (sa> tixx/mmm 

fir, BBaKottmcaBft»*satu itfifto 
it, g p s <%im & x'<nmm^mts:fm,±% 

SrFM^fiJftiHSrfflV^TFM^fiDGP Sfpgt LT>* 
ff-tS. «l^FM^a^$rFM^*DGPSftfggft 

as 5 f 5E« l . g« Lfcas«flH8*iHv^-r awa«» 3 x-m 

[0006] 

*«0GPS»!»fc:i3kvc. FM£fflfcas«r«frc*$r 
kUtWTttGP S^fIflS^S»«*nS*>T L 4 d k ^ 

[ooo7] t timmzmt/ffiSAznGP s&mmga 

-£\ FM&mBmzm^xmmzix&DGP soffits 
m&Bmm&fr^mmzti&ffiEmwx'mmwm%&m 

[0008] ttzFM&m^wm&mtom&A^mmz 
tt&GP smKconum ma . BfisHssfi 1 1 1 kmer 

[0009] ifcDGPSflHBi K»<0CH[«t»«$ 
ftfc*if!«fc::fevvCGPS«4£»3U 8856 

mmi±z <%ht^o vmwbifz. 
[ooio] i^GPsini -e<7)isaa#<oM«itt 

®£ itft LT fr\ S&Stf>ttP«r Lfc*&tc 

[0 0 1 1 3 ifcFM^fiJfeiM-m, DGPS+PgtfOffe 
fcfc V I C S tS$g^^ffi#^:£^ffi$g W2fci* $ tl 

x^&<nx\ lo^jL-^-xii-etfo+ioiofoffiffgL 

[00 1 23 4 fcSP*^ B M«£*FM 



8W>4»T. ^-if-* i jSffl^ftiiiS^*^«ffl-r-i»G 

[00 1 33 ±tzMWi§'mW®t*FM&m%k'CDM%. 
oWSk* f^THGP S«a<50ffliE1ffg*^fi§ixl» 
VSLO* X-. k'CD* -f 4 Tfrb&m LtzG P smM.cr>m 

jEmmzm^x. ®mfimznmLx^2><?>frjL~ f- 
mmth zttfx-ZK^t^o mm&h -> tz . 
[00143 warn, iss^ffamimt-th %><n 
x\ &\,wim<7>m*%wuz&^x , fifjgco&^GPs 

SlfiaS*&lX»-r 4 £ i: "fSGPS stm^is 

[00 1 53 4^*»W«, «H24>MjE»a<^$r^G 
P SSflttl^Stt-r 4 d i: £ SWfc-TI. . 

[00163 gp sffiKcomrnvtwizm 

[00 1 73 1 oof a-ttD GPS 

tffgfc^vf If HRHSfcWSTflgfcG P S»3«S:Stt-r 

[00183 4fc*»wi« *-—f-tfmm<vgmmm 
mfrh&m-tz g p shem!**)*!?*-*-* >r t i^im 
=5rG p ssigtt* £ t * mk-tz . 

[00 1 93 4n:**WJi, 5fiE«fflLT^4«jE1t« 
[00203 

[R«*jw*-r4fc«>o*s] jb i co%mcr>GP s&m 
ma. mL<n+*v*)v*w^mmk. mm&x-am 

^ 7*-^iw*)!ifft*«is^ v-t-f&imk , 

-r&aoftsp^ GPsjaa«ii»»jt*ji*»6«*ijEflHB 
*5asf-*»ih«fi3eea5fc, FM^amsix^GP 

S|fiEWfS^Sft-ri> FM^fiD GP Sffifg^figpt . 
#±«fi5f«*i3 F MiP«D GP SflMR««»36»4> 

««KJ: l 5»«-r4DGPSfI!«a«»fc«:^fflU, Itf 

ibd g p stt ?gs^T«iR LfcHiEflwu^iffiawaat 

[002 1 3 *2<0»HH^GPS5tfil8«. »1<056W 
tfcv^T, §^>tcGPS^ttJffli3Sl»±®fi*^jM(iS^ 
§GP SWMHiEffi?glc-^4ix-SMIItf#gi: FM^*& 
jMSr^V^TiM^ilS D G P SffliEffi#^i^lffl?g^it« 

■r&mjEmmim&zmffi udgp s«$ss«?gp*«M 
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[0022] m3<?>mi<oG p ssait m i whbj 

m^TmbtiZ D G P SffluEtif$g£5?fI L^^JS-JttS! 

[ 0 0 2 3 ] Sg4 cr>m&G P SgfSWi. W, 1 ^f^JI 
fctiUT. ?f.CF M^M3£i*<DStfi®*>£> G P Sgfl 

wz?£fr&m®mfrt>GPs%:tm&T<?>$m*M.iii-i- 

4**eBHfi»iJ*£&<IIU DGPSflBRSHRtttfG 

[00241 ^5 <nmp>o p s^ima. m 1 nmi 
jctswc. zbizGPsfcmfflm±ffi&frt>mmzti 
&gp sffiM.<r>mmvmt FM^mm^m^x&a>ti 
sdgp simtttti* g p smm.nmmtfmz'gm 
■?&mM.mmvmw£®£mffi t , <*» -c 

[0025JI6 C7)%HJ£0G P S«fS«<4, ft 1 CDftty 
iz&^T. 2 6fc#ih*£»taHcfcvvCGP S|£J^ 

an»±*jL6»6DGPsflHBta«tTu*iRKa. f 

Mta- D G P S««»«*»4> V I C S ffl$gg«tC 
cfcO. lOOFMf-A— ^-CDGPSa<aiS*fc«*»« 

[0026] »7 <0f6W«0G P ft 1 <0«I8 

iz&^x. z bizGPs fci£mm±®M.frt>m.mzti 
^GPsm&mjEmmt FM&mtmzm^xmt>ti& 
dgp sniEffimwftifr-u&miR-rzxTi rm 

< T&miR^-z>ffifctttx^z>« zcommzxK). m 

[0 0 2 7] *8O56BB<0GPS«KfS«Ui, ftl#><bft 
7<o«Bj|c^vma»fc:tHvc . $ 6(cMffliK:&ft*M 

SUfcaClUSflWcSrSrL/O**. z\nmmz£*). GP 

s%mmv>ttiEfcmmLx^2>*T t <TZffimzjL—F 



[0028] ft90^c7)GP S5l««<0{a«aB«*ft 
14, T^^-CSeLfcGPSfi^aBtlttiyi-fi 
X-fyTi:. ^ftL^GPSfi-f-^PRN^^J: 0^ 

^co^mntS'Jt GP SSft^rt^SlBS^Jt SrJt^L 

ffi^gtc i o ®E.<mmmMizt5VhmM.i$LW.**&-t& 

®m.zn.in-rz>AT'yy'bz&tsmmfr&Lx^&. z 
commzj:*). &^mmzt5^xmm<7)8:^mvitimz 

[ o o 2 9 ] m i o axttmG p s&mmmtitsm&T 

mt. »9«»»C*JV^T. 4ffltLhc7)iS£*^OGP 

4. 

[0030] 

[IfcDUffi^i] JJ1T\ *«^<^QtcOJB!Bfc:ov^ 
T, iai*^H9&fflV^TSi^4, 
[003 1 ] (£tfce>ft?!B 1 ) HI {4*»BJtci!(tl»* 

i««m<7>m#£gft-r&rx7^9&. 2(4gftt^fi 
#*«»*-4t*«a5, 3«GPsgm«tf>ti«**aj-f 
sattif, 4«Ma^-/-fe-^'^iR*t. x-^*«wf 

t-^Mfe^ >yfe-^"SflSB, 5J4FM^ajSc3*£J8vvt 
j*<i>il4 DGP SffljEW fgtrSfi-T 4 F M^lD GPS 

(B*fliMSAS, 7>y*tlJWAAS, 3-a-y 

/ttiiEGNos) Kztzmmzti&GPsfcmxmm 

7(JFM#1DGPS W^SSffgi5 5 k Sf ±«£Sft35 6 
TSS UfcWEflWROT k*> 6 ^)W{5S63 Tit 5 fiBJiaj 
H-»<7)«jEffii: L-rfiBffl-T4*»*a!fl?-r4DGPSfl|« 

mmx-hh. 

[00 32] ort^ H2i7)7a-f-v-h5:#BSLT 

ii i iz^LttftWcommcoBm 1 t*jtt* gp sae 

MM&iS^Stl • 57542GHzO L 1 # fc 1 . 2276GHz<0 L2f 

■fK^ifc§ixTV^5c7){i:Ll^T*fc4. GPSIB 
£*» A> oe-^Ji , #ffiMBlWO«F-f - (PRNftft of ^) 

[0 0 33] Xf77 (UlTSkfBf ) ltCiJV^T. T 

y f"H» i T'^ft $ fi3t g p s tea *» (0 G P S ff-Sp- 
a. tm&2X'®fc&mm£'tf^s2X''im^&. mo. 
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S 4 TZCD&®M.cr>mm#fmk G P S£fiHjft*3*IK>8ER! 

[0034] GP SWMsfrfeHU a&&»fc:l8-£T 
5 0 b P sTltilMMMW)?-* «y-t-^ 
fcDfcfc) MS* »4s-yBWH»4T 

( r;uv-^ y ?mmt mnT-f&mn-t 

6. tt&X /-fe->-*gfia54T']Rf#tfeX7x> yflHR 

[0035] S 6 T«ai L?t mM.i3.UZ (fit*: , S4T- 
Jtffl LfctWHs* ffiK^^Si: ^hM^t ■§» £ t J; 

•cg p s&xm&wtfw&aixh . 

[0036] iEWfrGP S»I«»i*HS:«f 
TOC* & =5: t> (f . G P S g« «*> 3 iXTnfirS 

SEUHCtt. GPS«i««r*!l*jE»fc:*a-C 
^^r^^tc^JISMfcv^ 4o^<5D*»SSt^'ff^-r-l» 

[0037] a<2ff*^KHt LT(i. SSiRW*"Jffltt 
(SA), ^J^WWffiESBasitJfx^x^UflHB 

C, S8 rJWaoflaTCWSI Ltz G P S {tiMx TWgJt 
E*«:«il£U *<D£»8B3lgl££JRf#U S9TFM 

ft^eatt & £ t s . z ommmz 

lOOmittfc^ DGPS«9ffi(Cfcwai. 
#*1 OmS^t^rl.. 

[0 0 38] tZ*>X\ FM£«S2l(±ilil8IS»05fI 

ffi&tt. GPS*^»offl||^)aW5fc:£tSn. bVl^> 

l&lx#$>S. DGPSagffifciJVvttt. lOmggOfi 

OfgOl OOm^-fbtTLx *£t\ F 
M*ft»SSi36>/5,ttiS$*lTV^D GPS ffifgt , ^fft^ 

[0039] JM-tOx ? fc*SPJi<Z>||jfc<?5JBIBi 1 lz £ix 
jEm^ZmWl 5DGP StWSSiRgff 7 £Slt4 i t 



ttfX'th. 

[0040] (3dfeajgffi2 ) H3{4*«W(C*J»t4IS 

i km-nffltiz-o^xim-ft^ttLxzemm* 
rami**-*-*. *n*fefio^s2{±. »t<o»sRiK^t 

LT. ?HEWfSomil&JtKi-SffljEiSMJtS!Egl58^fr 
[004 1 ] FM^fiJfeiM*^jMft^ixSDGPSttiE 

ftiy*TaSfe*iTV^*. £iifc<oHilfll«*a&:, FM 

Tfiv^. MHtt£ftb</h$ v^ffliEtff$g$- d g p sffifSS 
^gB7tcfev^T^iRt-^. 

[0042] JiLhW X 0 K*»^B<0|Qt<0»!B2 (£ i it 
tf. «jEW*fc:*4*iilMlflH83&»'5>. MftlSRfc**. 
SBU£co*#S*iiSU FM^«*^iXft$^ffliE 

[0043] ( mmwmm 3)04 a^mizaif &m 
MwBmsnffifoz^rm&mx-hz. mA^za^xm 
1 tm-n&Mz^xim-tt^ttLxznvm* 

[0044] Fu^mwrnx-m^ixx < 4«jeahb«. 

3Mfc*T* GPS »g«Ttt . ««Uf TifjEftfciW 
5E LfcB#*J*^{aSS[ffi$'fi : a x X'CO^mm^M.iii 

hmM.comiEm.z^ z t h . stmM.fr 
t> vMim mz t mm x - ? h . 

[0045] L&L%tft> . G P S«SOgmKBIt# 

o»iEi^<i^#<^oTtxd. zzx\ ftmmme 
ass 9 THiEtfffi^'Sm Ltzmn* f M^jft»s**j ± v 

cDGPSflHuaH)«ii7fct5v^, ao{5gP3T'fia*ai 

[0046] JiLtO J: 3 fc^»^<iOSat<0»!Bt iii 

WM*^^m$ix^«iiEtP85rSfi L^B#lfiJ2riB1S LT 
ts#» ISRtcDGPSflWliaHKffl7t*JV^Tffltfl[ffl3-C 
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[0047] (mmcomm4 > m5u*%.wt,z&i j r&m 

i tm-oMMz^Tim-tt^&ttLxzomM* 
mawtti. *mfo<mm4\±. mm<mmnzn 

Li, afi»«i:GPS5WSM4T«oe«l&»iB-*-i»l!! 

sssijrtfjgp i o zmtzt,mvt:j!itfm%2>. 

[0 04 8] GPS«fi<^DE«WaWtt:tf>tCli* 
^fcft&»^BJ!LTU4»ftW=iilvtGPS«4i 
•CoratfcSSW S i: £: t (c , B#Mff?8#> £>{5» 8§fii£ 
"errant gjfrat036««g 

fts mmx-h o . afl5£ l^k** gpsm 

[0 04 9] LA>L3r#4>. »6«i:GPS5«3«*Qfi 

g p sfc^>e»«i*;f& J #Wr& z t 

tzWEimz&mLxt>* KiHzmmzmELZtx-fiz 
mtt&ia.m.migtfgfcLx Ltozt xhh. mizm 
mmt gp swiwi- ^mrnm^j&^tur^ Mzt\ * 
nw& i mk<r>nmi$\i--?& z hatch. 

[00 50] aS&FM^fiftiMfiMdSftTV^ffiiEre 
*B££jft LX V ^Sifi^t^BEIT' 7 fflf #4 LT V > & . 

ttiV^TGPS«fi<Ofigtt*fToTV^. 
HtlWWBJBTtt, *tfi«8SBffiB«B10fc:J:>)-en-€*. 

vmmfrbG p s^mmt x-<vem**m udgp 
smmfflR&nz&^xte. n&ztifzmwmfri>GP 
s&mmt xco&Mcomwm izm ^wmjEtfmzmm 
3 x-commzm^z x o tz-r h . 
[0051] zcr>x o \,z. njEtimz£.j&Lx^&mm 

tzWEmmcD o % . Stfett tGPS gftfll fc iOSBH AvJn 

[0052] mm/mm 5) me \z*muztm hm. 
n<r>BM5<?>mfcZ7svrm!®mx'$>&. meiz&^xm 
i bm-^MMz^xim-f&ziiLxzwnffl* 
m s jnz i m-r&. xmrnwrnmsn. mmcommnzM 
tx. miEftmiz&ttL&mM.n&mvimz'gm.-t&M 
zttrnwammai lzmizizmnzjuwrnKz. 
[0053] gp s«i*»6i±GP smmwmmvmw 
mmztixte*), *e>tm#mtfmffl£miz$) & mmz 
^ximmM-tammzmm-titMia^tuzimim 



[0 0 54] ClixtC^tLT, DGPSaife^^fcV^tti: 
«KGPS«4*E«L'CaiEflWBtffaj-r4«:». *> 

-^■ct. znvmz-tK'iztfMiX'Z . mmvtmzffiEtt 
mo-^kLxmrnLx^z. zzx\ FM&mtkmts 

mmzmm-tz z t zmit-tz z t tz-ri . 
[0055] a±.<?)£ o iz&miomi&nmmizxti 

ih-T4I fc lz£ 0 , SSttfflfA36t»»«JBCPBr>fc*&C 

-?v^i. ftm<r)m^®mtmziiiji'r&zb&m<z 
[0056] (mm<nmme > H7{4*^0j(cjD(t4ii 

®pmt < m-r&. **»o»jb6«. 

SrWa-f^^A— D#^.gl5 1 -2 S-Srfclcf&ttfcjStf 

[0 057] SttFM-^MJIBStt, DGPS*|IEtf#0 
ffifct^flWR^^3&«»ta$ilTV^36«. Kit® 

■?-C{iHB*fc2»Ja±*3ffi^-4it«Hli-ea!>9. PI 

[0 058] hI6T\ atsj#sws&*^<oaiEfwg 
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